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Bears in a Portion of Northwestern Montana (100 pp.)
Directors:

Thomas Roy and Bart W. O'Gara

I\/t,

~

Prior information regarding the status of black bears (Ursus
americanus) in Hunting District 100 in extreme northwestern Montana
was confusing and oftentimes conflicting. To gather information
on the population and the effects of hunting, especially during the
spring hunting season, 13 black bears were radio-collared and
monitored during 1986 and 1987.
An additional 15 bears were
marked and released. Information was gathered on the age and sex
structure of the capture sample, survival and mortality rates of
marked bears, reproduction, home range sizes, and hunter technique
and effort. A density estimate of 1 black bear/15.4 km 2 for the
study area was determined. The age structure of captured bears was
comprised primarily of adult males, which is generally recognized
as indicative of a lightly or unexploited population. However, the
mortality of marked bears due to hunting was found excessive. A
decrease in the number of bears captured from 1986 to 1987, the
large proportion of marked bears killed, and the 1987 spring
observation data, all indicate that the study area population was
well sampled by trapping.
A reproductive rate of 0.70
cubs/female/year was determined, with at least 1 female not
producing a successful litter until the age of 7. The mean home
range size for adult males (5+ years) using the minimum convex
polygon method was 98.7 km 2 with a range of 35.5 to 192.6 km 2 (n
;: 7). The home range size for adult females was 45.8 km 2 with a
range of 17.5 to 107.4 km 2 (n = 4). Driving open roads was the
primary hunting technique used during the spring hunting season.
Thirty-nine percent of the bears killed during the spring season
were shot within 100 m of an open road, while 66% of the bears were
killed after first being observed from an open road.
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INTRODUCTION
The black bear

(Ursus americanus ) is one of Montana t s more

prominent wildlife species.
elaphus), white-tailed deer

I t is

ranked fourth behind elk (Cervus

(Odocoileus virginianus), and mule deer

(Odocoileus hemionus) in numbers of hunter recreation days provided.
More days are spentjunting black bears than moose (Alces alces), bighorn
sheep (Ovis canadensis), and pronghorns (Antilocapra americana) combined
(Aderhold 1984).

In addition, observing black bears has become an

important form of recreation for many people.

Maintaining large and

healthy populations of black bears has become a major consideration for
hunters and nonhunters alike.

Conversely, black bears may damage trees

and agricultural crops and may be considered a pest by some.
Although black bears generate considerable interest, research
addressing the needs and management of black bears in Montana has been
Most of the research to date has been done incidental and

sparse.

secondary to studies of the grizzly bear
1977,

(~

Aune and Stivers 1983, Aune et al.

arctos) (Joslin et al.

1986),

and/or where the

development of mineral resources threatens habitat (Kasworm and Manley
1988, Rosgaard and Simmons 1982, Greer 1987, Mack 1988).

Jonkel and

Cowan's (1971) focus on black bear ecology in the Whitefish Range is an
exception.
Montana I S hunting season on black bears is one of the more
1
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conservative in the western U.S., in that it is the only western state
to disallow the use of both dogs and baiting (Schuh 1989).

The hunting

season is divided into 2 parts; the spring season extends from 15 April
to 15 or 31 May, depending on locality. Ithe fall hunting season extends
from approximately 5 September until the end of the general hunting
season in November.

Females accompanied by young, and individual cubs,

are protected.
Within Montana, Hunting District 100 (HD 100), in the extreme
northwestern

corner

of

the

state,

has

annually

disproportionately large number of black bears for hunters.

produced

a

During the

mid-1970's, however, hunter success began to decline in HD 100, as did
the median age of the bears killed.
over-exploited,

Fearing the population was being

the Montana Department of Fish,

Wildlife and Parks

(MDFWP) shortened the spring season in 1981 to include only the last 2
weeks of April.

This had the immediate effect of drastically reducing •

the number of bears killed, but by 1983 the annual harvest was again in
excess of 100 bears. The reasons for the increased kill are not clear,
but may be due to an increase in bear numbers, a shift in hunting
pressure from

spring

combination of these

to

fall,

improved survey

and other factors

(G.

techniques,

Brown,

unpubl.

or a
data).

Concurrent with the increase of bears killed was a decrease in the number
of bears sighted by local residents.

Conversely, the U. S. Forest Service

expressed a concern about the number of trees being damaged by black
bears feeding on cambium (G. Bustamente, pers.

COmIn.).

Evidence relative

to the black bear's status in HD 100 was confusing and oftentimes
conflicting.

•
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Recognizing a need for data with which to better manage this
population, the MDFWP initiated this study.

Of primary importance was

the assessment of black bear population dynamics and the effects of
hunting, with an emphasis on the spring hunting season.
objectives were to determine the:
1.

age and sex structure of the study area population;

2.

home range sizes of adult black bears;

3.

bear densities in the study area;

4.

age specific survival rates and mortality rates; and

5.

reproductive rates in the population.

Specific

STUDY AREA
General
The study area is a 214-kIn 2
northwestern Montana.

It

area within HD 100 in extreme

is centrally located within HD 100 and is

bordered on the west and north by the Yaak River, on the east by the
South Fork of the Yaak River, and on the south by the divide separating
Burnt

and Clay creeks

from

Seventeenmile Creek

(Figure

1).

The

Montana/Idaho border is 9.5 kIn to the west and British Columbia lies 17.4

km to the north (Figure 2).
its

The study area was chosen on the basis of

juxtaposition within HD

represents HD 100 overall,

100,

the manner in which the habitat

and the uniform distribution of roads.

Approximately 95% of the study area is administered by the U.s. Forest
Service (Kootenai National Forest, Three Rivers Ranger District) with the
remainder in private ownership.

Topography and Climate
The study area is part of the

~rcell

Mountains, a belt of

uplifted sedimentary rock that is characterized by rounded ridges and
mountain tops with a few high peaks.

Continental glaciation scoured most

of the peaks and ridges and filled in the valleys, giving the topography
a "rolling" appearance with moderate slopes.

The area I s soils were

formed in volcanic ash-influenced loess overlying glacial till.
4
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Location of the study area within Hunting District 100.
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Underlying bedrock and rock fragments are derived from argillites,
siltites, and quartzites of the Precambrian Belt Supergroup (Kuennen and
Gerhardt 1984).

Elevations on the study area range from 823 m along the

Yaak River to 2,026 m atop Roderick Peak.
The climate on the study area is Pacific maritime.

Depending on

elevation, an average of 100-150 cm of precipitation falls each year.
November, December, and January are the 3 wettest months, with peak
stream flows in May and June.

Temperatures are moderate.

warmest month and December is

the

coldest.

August is the

The 20-year average

temperatures (1960-1980) for Sylvanite Ranger Station ranged from 18.9°e
for August to -4.6°e for December (Matchett 1985).

Flora

An abundance of precipitation and fertile soils have resulted in
dense forest cover over the majority of the study area.

Interspersed are

blocks of cutting units in various successional stages.

Western red

cedar (Thuja plicata) and western hemlock (Tsuga heterophylla) are the
indicated climax species on lower and mid-slopes, with subalpine fir
(Abies lasiocarpa) the predominant climax species on upper slopes.

In

1910 approximately 25% of the study area burned, resulting in a mix of
seral species such as lodgepole pine

(~

(Larix occidentalis), western white pine

contorta), western larch

(~

monticola), and paper

birch (Betula paperyfera). The most commonly occurring habitat type on
the study area is western hemlock/queen' s

cup beadlilly,

heterophylla/elintonia uniflora (Pfister et ale 1977).

or Tsuga

8

Understory conditions on the study area are extremely variable.
Large areas of the forest floor are depauperate due to extensive shading,
and dense shrubs make other areas nearly impassible.

Thinleaf alder

(Alnus sinuata) is the most conspicuous shrub, and quickly invades road
cuts at mid- and upper elevations.

Other common shrubs include menzesia

(Menzesia feruginea), mountain ash (Sorbus spp.), willow (Salix spp.),
and mountain maple

(Acer

glabrum).

Globe huckleberry

(Vaccinium

globulare) is common on mid- and upper elevation slopes where the canopy
is sufficiently open, and buffaloberry (Shepherdia canadensis) is very
common on the south-facing slopes of Burnt and Dutch creeks.

Bearberry

(Arctostaphylus uva-ursi) forms mats at lower elevations on some of the
more xeric sites, especially in cutting units.

Common forbs on the study

area include heartleaf arnica (Arnica cordifolia), aster (Aster spp.),
beargrass (Xerophyllum tenax), and fireweed (Epilobeum angustifolium).
Various domestic grasses and clover (Trifolium spp.) dominate roadsides.
Although understory conditions vary considerably, general habitat
diversity is minimal.

Coniferous forests or cutting units cover the bulk

of

with

the

study area,

approximately

25-30%

of

the

study

area

silviculturally altered in the last 35 years, with the majority of the
more recent units clearcut.

Grassy openings are common on south and west

facing slopes above 1,600 m where soils are thin. Noticeably lacking are
such features as avalanche chutes, recent burns, upper elevation meadows,
or alpine tundra, which are more common in other mountain ranges of
northwestern

Montana.

Riparian

development

exclusively to the primary drainage bottoms.

is

restricted

almost

9

Fauna
A large variety of wildlife occurs on the study area and in the
surrounding environs.

White-tailed deer are plentiful, with lesser

numbers of mule deer and elk.

Moose are relatively abundant and were the

focus of research in the Yaak drainage during the early and mid-1980's
(Matchett 1985, Costain 1989).

Until the 1950' s, reports of caribou were

fairly common (Manley 1986).
In addition to black bears, other large carnivores that occur on
the study area include grizzly bears, mountain lions (Felis concolor),
lynx (Lynx canadensis), and coyotes (Canis latrans).
include

the snowshoe hare

(Lepus

americanus),

Smaller mammals

pine marten

americana), and pine squirrel (Tamiasciurus hudsonicus).

(Martes

Birds include

Ruffed Grouse (Bonasa umbellus), Blue Grouse (Dendragapus obscurus), and
Spruce Grouse (Canachites canadensis), a variety of passerines, corvids,
and raptors such as the Sharp-shinned Hawk (Accipiter striatus) and
Goshawk

(Accipiter gentilis).

Turkeys

(Meleagris

gallopavo)

were

.introduced to the area in the 1970' s and their numbers appear to be
increasing.

Land-use Practices
Timber harvesting is by far the most prevalent economic use of the
area.

Cutting units are scattered through the majority of the study

area, with clearcutting the preferred silvicultural prescription.

An

outbreak of spruce bark beetles (Dendroctonus rufipennis) during the
1950's resulted in the selective logging of large areas in the upper

10
elevations.
At the turn of the century, gold mining boomed in the Yaak
drainage.

The town of Sylvanite, which at one time had more than 400

inhabitants, was located near the west side of the study area.
on+y a bar and a few houses remain.

Today,

Within the study area, the only

evidence of past mining activity is in the Burnt Creek drainage.
Although 5% of the study area is in private ownership, agriculture
plays a very minor role.

Other minor economic uses of the study area

include outfitting and berry picking.

Non-guided hunting is a major

recreational use, with lesser amounts of fishing and trapping.

Hiking

is restricted to day hikes and snowmobilers occasionally make use of the

roads in winter.

METHODS
Data Collection
Capture and Marking
Bears were captured with Aldrich Foot Snares (Clallam Bay, Wash.),
a

spring-activated

Snares were

snare with 48-mm diameter cable.

concealed in V-shaped wooden cubbies baited with meat or along scent
trails on which bait had been dragged (Flowers 1977).

All snares were

fastened to live trees >20 em in diameter to prevent escape.

Road-killed

deer was the primary bait used, with smaller amounts of beaver carcasses
and beef and pork scraps from slaughterhouses.

A variety of lures were

also used, including bacon grease, sardines, anise, synthetic mercaptan,
and fish eggs cured in brown sugar.
All snares were checked daily.

Attempts were made to sample as

many bears using the study area as possible, with no attempt made to
follow a grid system.

Most snares were placed 30-100 m from open roads

with several along closed roads and in backcountry areas.

Because of the

extensive road system on the study area, the distribution of trapsites
was fairly uniform (Figures 3 and 4).
conceal human scent.
records

Minor precautions were taken to

One to 3 snares were placed at each trapsite, and

were kept on the

number

of

trapnights

( 1 trapnight

=

1

trapsite/night).
Captured bears were immobilized with a combination of Ketamine
11
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(ketamine hydrochloride) and Rompun (xylazine hydrochloride) administered
at a 2:1 ratio of 300 mg of combined drug per 45 kg of estimated weight.
A metal jab stick or Palmer Cap-chur Gun was used to inject the drugs
intramuscularly in the neck or rump region.

An ophthalmic ointment was

applied to the eyes of immobilized bears to prevent desiccation.

Bears

were weighed on a 136-kg spring scale with the aid of a pulley system
attached to a tree.

A first premolar tooth was extracted for age

determination (Stoneberg and Jonkel 1966).

A variety of measurements

were also recorded (e.g., chest girth, neck girth, shoulder height,
zoological length, and foot width), as well as notes on the animal's
physical condition and reproductive status. Upon completion of handling,
immobilized bears were left in a position of sternal recumbency in a
shaded area with their eyes covered, to allow for a gradual and quiet
recovery.
All bears received 2 individually numbered, rubberized button ear
tags 3 cm in diameter.

Attached to each tag were 5 X 16-cm colored ear

streamers of Armatite that were marked to allow individual identification
from a distance.

streamers of specific colors were assigned on the basis

of the sex and age of the individual captured, requiring an immediate
assessment of whether or not the individual was an adult (5+ years).
This was based on relative tooth wear, especially of the incisors.
In addition to tagging, 13 of the adult bears received motion
sensitive transmitters (15 degree tilt, 151 MHz, Telonics Inc.) that were
fastened about the neck.
designed

to

separate

(Hellgren et al. 1988).

Transmitters were attached with a cotton spacer
in

1-3

years,

avoiding permanent

attachment

15
To gather information on reproduction and survival of young, the
dens of all radio-collared females were located during late fall or early
winter.

During March the dens were entered when possible.

The weight

and sex of the young were determined and yearling bears were marked.
Newborn cubs were not marked because of their small size.
Monitoring
Attempts were made to locate each collared bear twice weekly
during 1986 and 1987. Most locations were obtained by triangulating from
a vehicle with a

Telonics

receiver

(TR-2)

and H-antenna

(RA-2A).

Locations were obtained aerially from a Piper Super Cub fitted with a
belly-mounted H-antenna.

Wayne Kasworm (Cabinet Bear Study, MDFWP)

located the bears aerially and obtained all locations for the 1988
period.
All
accuracy.

locations were given a

subjective rating for perceived

The rating system was as follows:

1

= Bear

was observed or heard.

2

= Bear

was located within a 100-m radius.

3 = Bear was located within a 250-m radius.
4
5

= Bear

was located within a 500-m radius_

Bear was located within a l-km radius.

Factors affecting the accuracy rating included the number of readings
taken, the topography of the area, the size of the error polygon derived,
and the distance from which readings were taken.

All aerial locations

were given an accuracy rating of 2 unless evidence indicated otherwise.
Ratings were assigned conservatively.

In most instances, bears' true

16

locations were believed to be in areas half the size of those indicated.
All locations were plotted on Orthophotos (scale 1:24,000) supplied by
the

Forest

Service and

recorded

by Universal Transverse

Mercator

Coordinates (UTM's) to the nearest 100 m.
Observations
All observations by study personnel of bears on the study area
were recorded.

Only incidental observations (those obtained without the

aid of telemetry) were used in deriving a density estimate. Reports from
non-study personnel were excluded from the analysis unless it was certain
they had reported all bears they sighted on the study area, and not just
marked bears.

Most bears were observed from a vehicle as they crossed

or fed near roads.

Efforts to increase the number of bears observed by

driving roads with a motor bike in the evening (spring of 1987), or
hiking into backcountry areas, were largely unproductive.
Hunter QUestionnaires
A questionnaire was developed and distributed to as many of the
spring black bear hunters of HD 100 as possible.

The questionnaire

consisted of 2 parts; Part I was to be completed by all hunters who
received the questionnaire and Part II was to be completed by only
successful hunters (Appendix I).

Hunters were approached in camps and

occasionally stopped along roads.

Included with each questionnaire was

a self-addressed, stamped envelope and directions for its completion.
Each member of a group was given the questionnaire with a realization
that some data would be duplicated.

Names and addresses

of all

successful spring hunters in HD 100 were obtained from MDFWP and a
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questionnaire was mailed to them.
All hunters were asked a variety of questions in Part I that
related to hunting techniques, the numbers and types of bears observed,
and the amount of hunter effort.

Successful hunters in Part II were

asked questions that pertained to the time of day the bear was killed,
the distance the bear was killed from an open road, and the type of
habitat in which the bear was killed.

Successful hunters who did not

respond to the first questionnaire were sent a second with a personal
note urging them to complete it.

Analysis of Specific Objectives
Age and Sex Structure
The ages of all bears captured were compared with those of bears
killed by hunters.

The results derived for the study area and HD 100

were compared with results from other studies.

Changes in the median age

of bears killed over time was examined using Two-Sample Median and Mann
Whitney U statistical analyses.
Home Range Sizes
All radio locations for 1986 and 1987 were coded and entered onto
a database file (dBase III Plus) where they were formatted into various
files.

A minimum convex polygon (Mohr 1947) was determined by plotting

all locations receiving an accuracy rating of 3 or less with the
assistance of McPAAL

(Smithsonian Institution),

designed to analyze home range sizes.

a

computer program
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Black Bear Densities
Bear densities were determined by using Bailey's modification to
the Petersen estimate (Bailey 1952), a mark-recapture technique for
closed populations.

Caughley (1977) .suggested this method when the

number of marked individuals to be recaptured is not decided prior to
recapturing.

Bailey's modification is simply
M(n + 1)
N = -------
m+ 1

where
M
N

the number of animals marked in the first capture,

= the total population size (unknown),

n = the total number of animals recaptured, and
m = the number of marked animals recaptured.
The 4 assumptions of a Petersen estimate include:
1.

the probability of capturing an individual is the
same for marked and unmarked animals in the
population,

2.

no animal is born or immigrates to the study area
between marking and recapturing,

3.

marked and.unmarked individuals die or leave the
area at the same rate, and

4.

no marks are lost.

The population estimate derived estimates the population size at
the time of marking.

Rather than using bears actually recaptured in
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snares in the recapture sample, the incidental observations of bears on
the study area in 1986 were used.

This was thought to be a more reliable

indicator and avoided any behavioral trapping bias (White et al. 1982,
Eberhardt 1978, Caughley 1977).

The 1987 observations were not used

more of the above assumptions were violated.

be~ause

To derive a 95% Confidence Interval (95% C.I.) for the estimate
derived,

determining a

Standard Error

(S.E.)

was

first

necessary.

Bailey's method of determining the S.E. for the above model is
M (n + 1)( n - m)

S.E.
(m + 1) (m + 2)

If a normal distribution of the data is assumed, a 95% C.I. for N is
calculated by
N +

1.96[S.E.(N)]

The Petersen estimate is an estimate of the total population size
(N) for a geographically closed population within a specified area.
Because the Yaak Study Area is not closed geographically, a density
estimate is appropriate

(White et al.

1982, Caughley 1977).

This

estimate was made by plotting a boundary strip around the circumference
of the study area that was half the diameter of the average home range
size (Dice 1941).

The total area enclosed by the boundary strip was

determined, and the population density (D) was derived by dividing the
area by the population estimate (N).
Survival and Mortality Rates
Annual

survival

and

mortality

rates

for

adult

bears

were
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determined by monitoring radio-collared bears and determining their
fates.

The number of "radio-days" that both males and females were

monitored were entered into a computer program (Micromort; Heisey and
Fuller,1985).

A radio-day is defined as a 24-hour period during which

a bear is radio-collared and known to be alive.

Radio-days for bears

still surviving at the end of monitoring in 1988 were included through
the estimated mean den entry date of 15 October.
Reproductive Rates
Reproductive rates were determined by examining the reproductive
histories
monitored.

of

captured

adult

females

during

the period

they

were

Also, the proportion of females and young that were observed

by hunters who responded to the questionnaire was examined.

Attempts

were made to enter the dens of all adult females during winter to gather
information on litter sizes, cub weights, sex ratios, and cub survival.
Notes were made on the length and color of the nipples of adult females
captured as a possible indication of past reproduction (Garshelis et al.
1989, Kasworm and Manley 1988).

RESULTS
Bear captures
Trapping efforts to mark bears were conducted during a 2-year
period.

Trapping efforts spanned 5 May to 17 July and 25 August to 18

September in 1986 and 6 May to 2 July in 1987.
Twenty-seven black bears were captured on the study area during
1986 and 1987.

With recaptures, there were 35 total captures.

In

addition, 2 yearlings were marked while in the den with their mother in
March of 1987. One adult male was destroyed at the time of capture
because of major injuries it received.

In all, 28 black bears were

marked and released on the study area (Table 1).
Trapping success varied between periods (Table 2).

Best success

was experienced during the fall of 1986 with 7.4 black bear captures per
100 trapnights.

Efforts were least successful during the spring of 1987

with only 1.1 captures pGr 100 trapnights, a 62% reduction from the same
period a year earlier.
In addition to black bears, 5 grizzly bears were captured (Table
3).

Four of the grizzlies

were captured on the study area and the fifth

was captured 4.8 km to the south.

All of the grizzlies were radio

collared and were monitored by myself when convenient and by Wayne
Kasworm (MDFWP Biologist) on a weekly basis.

Including recaptures, more

grizzly bears were captured in 1987 than black bears (7 vs. 6).
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Table 1.

Bear No.
102
103
104
105
107
108
109
110

Data from 37 black bear captures during 1986 and 1987.
(Includes 2 yearlings marked while denned with their mother.)
Date

5/04/86
5/10/86
5/12/86
5/22/86
5/25/86
5/27/86
5/28/86
5/30/86
III
6/05/86
112
6/13/86
113
6/15/86
114
6/15/86
115
6/24/86
116
6/24/86
117
6/25/86
1021::>
7/01/86
ll8
7/10/86
1031::>
8/22/86
ll9
8/26/86
120
8/30/86
1091::>
8/30/86
121
9/04/86
1031::>
9/12/86
122
9/12/86
123
9/12/86
124
9/14/86
125
9/15/86
1241::>
9/16/86
1251::>
9/17/86
126c
3/22/87
127 c
3/22/87
130
5/26/87
131
5/30/87
132
6/09/87
133
6/13/87
1021::>
6/20/87
114/1351::> 7/01/87

Sex

Age

M
M
M
F
M
M
M
F
M
M
M
M
M
M
M
M
M
M
M
F
M
M
M
M
F
M
M
M
M
M
F

8
7
8
5
3
18
3
15
9
7
14
5
11
11
5
8
3
7
3
8
3
1
7
5
7
3
9
3
9

M

F
M
F
M
M

1

1
4
3
6
7
9
6

Wt. (kg) Color
100.0
81.0
84.0
56.0
50.0
90.0
31.0
64. os.
96. os.
97.0
78.0""
64.0a.
90.0
97.0
68.0
122.0
45.0
104.0
56.0
68.0
50.0
31.0
102.0
90.0
72.0
59.0
120.0
59.0
121.0
9.5
8.6
57.0""
34.0
79.0
5.0
144.0
90. os.

Brown
Black
Brown
Black
Black
Black
Brown
Black
Brown
Black
Black
Black
Black
Black
Black
Brown
Brown
Black
Black
Black
Brown
Black
Black
Black
Brown
Brown
Black
Brown
Black
Black
Brown
Black
Black
Black
Black
Brown
Black

Drainage
Little Cr.
Pheasant Cr.
otis Cr.
Cool Cr.
S.Fk. Yaak
Clay Cr.
Burnt Cr.
Little Cr.
Grizzly Cr.
Clay Cr.
Clay Cr.
Grizzly Cr.
Cool Cr.
Lang Cr.
Clay Cr.
Lucky Gulch
otis Cr.
Yaak R.
Yaak R.
Burnt Cr.
Lucky Gulch
Lucky Gulch
Pheasant Cr.
Cool Cr.
Dutch Cr.
Burnt Cr.
Vivian Cr.
Burnt Cr.
Vivian Cr.
Burnt Cr.
Burnt Cr.
Grizzly Cr.
Cool Cr.
Cool Cr.
Cool Cr.
Lucky Gulch
Lang Cr.

Comments
Collared
Collared
Collared
Collared

Collared
Collared
Collared
Destroyed
Recapture
Recapture
Collared
Recapture
3rd cap.
Collared
Recapture
Recapture
Collared
Collared
Collared
Recapture
Recap;Col

S.Estimate based on regression of total length x chest girth
(Kasworm and Manley 1988).
1::>Recapture.
cBears marked in den while with mother.
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Table 2.

Summary of trapping success for black bears.
Spring
1986

Dates
Total captures
Recaptures
No. trapsites
No. trapnights
No. total captures
per 100 trapnights

Table 3.

5/3-7/17
17.0
1.0
23.0
597.0
2.8

Fall
1987
8/25-9/18
12.0
5.0
19.0
162.0
7.4

Spring
1987
5/6-7/2
6.0
2.0
22.0
549.0
1.1

Date of capture, sex, age, weight, and location of 5
grizzly bears during 11 captures.

Bear No.

Date

Sex

Age

101
106
1061:>
1061:>
128
129
1291:>
1291:>
1061:>
1061:>
134

4/30/86
5/23/86
9/01/86
9/15/86
5/10/87
5/20/87
5/30/87
6/09/87
6/20/87
6/25/87
6/24/87

M
F
F
F
M
F
F
F
F

8&
8
8
8
4
1
1
1
9
9
8

&Estimate.
1:>Recapture .

F
M

Wt. (kg)
182&
93
105
105&
114&
32
34
348.
918.
908.
205&

Drainage
17 Mile Cr.
Otis Cr.
Otis Cr.
Cool Cr.
Lang Cr.
Cool Cr.
Grizzly Cr.
Grizzly Cr.
Grizzly Cr.
Pheasant Cr.
otis Cr.

Comments

With 2 cubs
With 1 cub
with 1 cub
106's yrlng
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Capture

success

(number

of

black

bears

captured

trapnights) was compared with other studies in Montana

per

100

(Table 4).

Capture methods on all studies were similar and may provide a valid
comparison of relative bear numbers . . Capture rates for this study were
less than any other area in Montana for which data were available.
Table 4.

Number of black bear captures/100 trapnights for which
data are available in Montana.
Spring

Greer (1987)&
Kasworm and Manley (1988)
1983 & 1984°
HD 103 (Total)O
HD 121 (Total)O
Aune (In Press)&
Aune (In Press)O
This Study"
This StudyO

Fall

Combined

4.3
7.4

7.1
5.7
6.1
2.9
3.0
2.1
2.7

4.2, 4.7

2.7, 1.1
2.8, 1.1

"Individual captures (excludes same-year recaptures).
°Includes recaptures.
Age and Sex Structures
Adul t males predominated the capture sample.
bears captured in snares, 14 (52%) were adult males.

Of the 27 black
Only

6 of the 27

bears captured (22%) were females (Table 5).

Sex ratios were 7M:1F for

subadults captured and 2.8M:1F for adults.

Of the 7 cubs examined in

dens (5 newborn cubs and 2 yearlings), 5 were males and 2 were females
(P = 0.164).
The ages of bears captured ranged from 3 to 15 for females (median

= 7.5) and 1 to 18 for males (median

=

6).

The median age for all bears
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captured was 7.0 (Figure 5).
Table 5.

Distribution of 27 captured black bears by sex
and age (excludes 2 yearlings marked in den).
SubadultsQ

Adults

Total

Females
Males

1 (4%)
7 (26%)

5 (18%)
14 (52%)

6 (22%)
21 (78%)

Total

8 (30%)

19 (70%)

27 (100%)

&Bears <5 years old and independent.
Data on hunter kills during the 1985-1988 period for HD 100 were
examined.

The median age of all bears reported killed increased from

3.0 in 1985 to 5.0 in 1987 (P = 0.012).

During the same time period,

the median age of females killed increased from 4.0 to 7.0 (P

= 0.242).

The proportion of subadults reported killed during that period decreased
from 70% to 48% (Chi-square
Table 6.

= 7.37, P = 0.007; Table 6).

Median ages, proportion of females, and proportion of
subadults reported killed by hunters in HD 100, 1985-1988.

Number of bears reported killed
Median age of all bears killed
Median age of females killed
Median age of males killed
% females in harvest
% subadults in harvest
aAge information not available.

1985

1986

1987

96

72

51

3.0
4.0
3.0
46
70

4.5
5.5
4.5
33
51

46

5.0
7.0
4.5
27
48

35
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black bears captured on the

27
Mortality
Hunting Mortality
As of December 1988, 13 of the 28 black bears (46%) that were
marked and released were known dead . Twelve of these bears were reported
kills by hunters.

Adult Female No. 110 was probably crippled and died

as a result of the fall 1986 hunting season.

Ten of the 13 bears killed

(77%) died within 1 year of being marked.

Five of the 9 black bears

radio-collared in 1986 were dead within 1 year.
killed (46%) were subadults when marked.
(85%) were males.

Six of the 13 bears

Eleven of the 13 bears killed

Of the 10 subadults marked in this study (including

2 yearlings in den), 6 (60%) are known dead from hunting.
Twelve of the 13 bears killed died in HD 100, with the remainder
(Ad. Male No. 108) shot south of the Kootenai River in HD 103.

All 5

(100%) of the radio-collared bears that were killed died on the study
area.

In contrast, only 3 of the 8 (38%) tagged but uncollared bears

were killed on the study area (Figure 6).

Eleven of the 13 tagged bears

(85%) died during the spring hunting season.

Of all bears killed during

the spring hunting season of 1987 in HD 100 (n = 29), 7 (24%) were
marked, even though the study area comprised only 6.2% of HD 100.

All

(100%) of the bears reported killed on the study area during 1987 and
1988 (n

= 6)

were marked (Table 7).

Survival and mortality rates were calculated for radio-collared
bears for the 1986-1988 period (Table 8).

Rates were calculated from

when the bear was initially captured and radio-collared to when the bear
died, lost its collar, or entered the den in the fall of 1988.

There

28

Canada
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•

HUNTING DISTRICT
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o
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-
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Figure 6.

Troy

•

Approximate locations of marked bears killed, 1986-1988.
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Table 7.

Date, sex, age (at death), and location of marked
bears killed (n = 13).

Bear no.

Sex

Age

Date killed

103
104
107a.
108B.
109
1101::>
111
113&'
118
119&'
123
124&'
126

M
M
M
M
M
F
M
M
M
M
F

8
9
5
19
5
15
10
15
3
4
7
4
2

5/11/87
5/03/87
May '88
May '87
5/12/88
Oct. '86
5/12/87
5/05/87
9/13/86
5/13/87
5/09/87
5/11/87
May '88

M
M

Location
Long Meadow Rd.
Lucky Gulch
Boulder Cr.
Cedar Cr. (HD 103)
Burnt Cr.
Lucky Gulch
Burnt Cr.
Fowler Cr.
Little Cr.
Red Top Cr.
Dutch Cr.
4th July Cr.
Burnt Cr.

A Bear was killed off study area.
1::>Bear believed dead from cripple loss.

Table 8.

Annual mortality rates for all radio-collared
black bears, 1986-1988 (n = 13).
95% Confidence Limits

Sex

Mortality

Lower

Upper

Males
Females
Combined

0.251
0.227
0.247

O.OOOA

0.000
0.033

0.461
0.462
0.413

&'Confidence bound was truncated at O.
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were 3,761 radio-days for males and 2,522 radio-days for females used in
this analysis.

The annual survival rate was 0.753 and the annual

mortality rate was 0.247 for all radio-collared bears for the 3-year
period.
Mean annual survival and mortality rates were calculated for all
marked subadults, of which there were 6 known hunter kills among 10
individuals.

The subadult sample was comprised of 8 males and 2 females

and included the 2 yearlings marked in the den.
killed by hunters were

assumed still alive.

All bears not reported
Also,

the period of

"monitoring" was extended through 31 December 1988, in order to derive
the most conservative estimate for mortality possible.

The absolute

minimum annual mortality rate for marked subadults during the 1986-1988
period was 0.368.

The absolute maximum annual survival rate was 0.632

(Table 9).

Table 9.

Annual survival and mortality rates for all
subadults marked, 1986-1988 (n = 10).
95% Confidence Limits

Parameter

Estimate

Lower

Upper

Survival
Mortality

0.632
0.368

0.438
0.088

0.912
0.562

Hunter kill data from MDFWP records for HD 100 during the 1977
1988 period were examined (Figure 7).

With the exception of 1981-1983

when the length of the spring season was drastically reduced, the total
number of bears killed has been steadily decreasing.

Part of this

- - - -.... - - 
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Figure 7. Estimated and reported kill .of black bears by hunters in
HD 100, 1977-1966.

32
declIne may

b~

attributed to shorter season lengths and changes in survey

techniques; the spring season is currently 2 weeks shorter than in 1977,
and since 1985 hunters have been required to report kills.
the number of bears killed was

estimated from phone

correlation coefficient for the entire period is r

Before then
surveys.

-0.781 (P

=

A

0.003).

Figure 8 shows the data for the 1985-1988 period when season length was
consistent and estimates of bears killed less variable because of the
mandatory submission of heads and hides for inspection.
r

= -0.968

(P

For this period,

= 0.032).

The possibility that the number of marked bears killed by hunters
was inflated due to increased hunting pressure on the study area as a
result of study publicity was examined (Table 10).

Records from the

mandatory tooth turn-in were reviewed and all bears reported killed on
the study area were noted.

A similar proportion of the bears killed on

the study area as compared to all of HD 100 would be expected.

The study

area comprises 6.2% of HD 100.
The number of bears reported killed both on and off the study area
declined annually from 1985 to 1988.

Although marked bears comprised a

large portion of the 1987 spring kill for HD 100 (24%), an increase in
the number of bears killed on the study area in 1987 was not observed.
Instead, the number of bears reported killed on the study area for 1987
was less than for 1985 or 1986.

Sample sizes for annual comparisons of

bears killed on and off the study area are small, but it does not appear
that increased publicity because of the study resulted in increased
numbers of bears killed on the study area.
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Table 10.

1985
(n

Bears reported killed on the study area by hunters
(1985-1988) .

6; 6.3% of 96 total)

1986
(n = 5; 6.9% of 72 total)

1987
(n

4; 7.8% of 51 total)

1988
(n == 2; 4.3% of 46 total)

Date

Sex

Age

Location

5/07
5/10
5/15
9/30
10/-9/10

M
F
M
F
M
M

3
10
4
5
1
2

Burnt-Dutch
Burnt-Dutch
Clark Mtn.
Clark Mtn.
Long Meadow
Cool Creek

5/06
5/10
5/13
9/13
9/08

M
F
F
M
M

5
8
5
9

Long Meadow
Cool Creek
Long Meadow
Clark Mtn.
Lang Creek

5/09
5/03
5/12
5/03

F
M
M
M

8
9
10
7

Dutch Creek
Lucky Point
Burnt Creek
Long Meadow

123
104
111
103

5/12
5/--

M
M

5
2

Burnt Creek
Burnt Creek

109
126

3

Bear no.
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Natural Mortality
Only 2 bears were known to have died of natural causes, and these
were the 5-month-old cubs (I male, 1 female) of Female No. 105.
died in either late Mayor early June of 1987.
her first litter.

They

They were believed to be

Whether they died from conspecific predation or

another cause is unknown.
Another possible mortality may be yearling Female No. 127.

She

weighed only 8.6 kg when handled in March, and the probability of her
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surviving was poor (Rogers 1987).

However, her male sibling (No. 126)

survived until he was shot in May of 1988.
Many of the captured males bore scars and cuts from fighting,
presumably while competing for estrous females.

Male No. 116 suffered

a t.orn scrotum in a fight and a testicle was partially exposed.
No. 125's lower lip was nearly severed.

Male

Given the severity of injuries

observed from fighting on this and other studies, I believe it logical
to assume that fights occasionally end in death.
Illegal and Unreported Mortality
Only 1 case of obvious illegal mortality was observed on the study
area.

During late September of 1987, a large pool of blood was observed

in the center of Long Meadow Road.

Just off the road's edge was the body

of a small, male black bear approximately 2 years old.

It appeared that

a hunter had shot the bear on the road and then discarded it because of
its small size.
A somewhat similar incident was observed off the study area.

On

12 May 1986, I stopped at Yaak Falls Campground to distribute hunter
questionnaires and to check bears killed.

In the back of a pickup was

the ungutted and untagged carcass of a 2-year-old male that weighed only
19 kg.

The hunter who had killed the bear said he didn't know you were

supposed to tag killed bears, even though at least one of his companions
had hunted and killed bears in Montana previously.

I believe it is

possible, if not probable, the hunter was saving his tag for a larger
bear.
Female No. 123 was accompanied by 2 yearling offspring when she
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was killed and thus should have been protected under Montana law.
However, the hunter stated he acted defensively and didn't intend to kill
her.

No. 123 was suspected of being more protective of her young than

normal, and the issue was not pressed.
Female No. 110 was believed to have been fatally wounded by a
hunter, but she may have died from other causes.

When captured on 30 May

1986, she suffered a broken left radius and ulna.

The injury did not

appear to be debilitating, and she travelled more extensively than any
other female.

On 10 September, I observed her running up the Pheasant

Creek road in apparent good condition with no sign of a limp.

On

approximately 17 October, she ceased to move and it was assumed she had
denned.

When we went to investigate in January, we found her collar,

skull, and several long bones.

Returning to the site in early May, we

found clumps of hair leading down the slope approximately 60 m to the
remains.

Death had occurred sometime prior to being fed upon, because

hair slippage had already begun;
was unlikely.

therefore, predation by another bear

The remains were found in thick conifer regeneration 100

150 m from a gate blocking an open road.
From the 125 hunter questionnaires that were distributed,
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hunters stated that they shot at a minimum of 29 bears other than bears
that were killed and tagged.

The proportion of bears that were wounded

and later died is unknown but possibly substantial.

Five of the 29 bears

(17%) shot during the 1987 spring hunting season in HD 100 were known or
were reported to have been wounded previously, 1 of them twice.

One

hunter who responded to the questionnaire stated that he had talked to
several hunters who had shot at and wounded bears, none of whom had
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killed a bear. He stated that the hunters were afraid to leave the safety
of the road and follow wounded bears into cover.

Reproduction
Five adult females were radio-collared in an effort to gather
information on reproduction.

Attempts were made to enter the dens of

all adult females in winter to determine cub production and survival,
but we were successful in entering only 3 dens of 2 females.
The status of females at initial capture and telemetry data
through 1988 indicated that 5 adult females produced a minimum of 7 young
that survived beyond 6 months of age.

Dividing by the total number of

years these females were monitored, a mean reproductive rate of 0.70
cubs/female/year was determined (Table 11).
Table 11.

Successful reproduction by year of 5 adult
females captured and monitored, 1986-1988.
No. of cubs produced

Bear no.

1986

1987

1988

Yearsa

105

0

21::>

3

110

0

120
123

1
2

0

1

0

0

3
1
3
1
2

2

4

10

130

Total

3

aNumber of years females were monitored.
1::>Two cubs were produced but failed to survive to
6 months.
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Notes on nipple length, width, and color were recorded on all
females captured or handled in an effort to correlate with reproductive
status.

The results are inconclusive due to sample size (Table 12).

However, nipple color appears to be a more consistent indicator of
re~roductive

status than nipple length or width.

At least 1 female did

not produce a successful litter until the age of 7.

The reproductive

histories of the 5 females are given below.
Table 12.

Nipple length, width, and color as related to reproductive
status·.
Nipples

Bear no.

Date

Age

Length

105
105
110
120
123
123
133

5/22/86
3/15/88
5/30/86
8/30/86
9/12/86
3/27/87
6/13/87

5
7
15
8
7
8
7

8
16
13
19
13
13

Width

Color

Reproductive status

6

Pink

13
13

Gray
Gray
Gray

10
10

Pink

Prior to estrus
Lactating
Prior to estrus
With 1 cub
With 2 cubs
With 2 yearlings
In estrus

"""Measurements in mm.
Female No. 105.

No. 105 was captured in May of 1986 when 5 years

old.

Nipple color and measurements indicated she had not yet produced

cubs.

From 9-11 June she consorted with Male No. 103.

On 23 March 1987,

she was examined in the den and found to have 2 newborn, male cubs that
weighed 1.9 and 2.1 kg.

On 18 Mayall 3 bears were closely observed near

a roadside and appeared healthy.

However, on 3 July, No. 105 began

consorting with Male No. 114/135 and another unmarked male.

Apparently
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she had lost her cubs and again come into estrus.
September verif ied that she had lost her cubs.
again examined in her den.

On 15 March 1988, she was

This time she was accompanied by 3 newborn

cubs (2 males and 1 female)
respectively.

An observation on 4

that weighed 1.85 I

1.58, and 1.65 kg,

During 1988, she was monitored by Wayne Kasworm (MDFWP)

and observed on 3 occasions.

All 3 cubs were still with her as of 23

September 1988.
Female No. 110.

No. 110 was 15 years old when captured on 22 May

1986 and showed no evidence of lactation or estrus.
located with Male No.
approaching estrus.

102,

On 16 June she was

indicating that she was either in or

In October she died or was killed.

Nipple color at

capture indicated that she had produced cubs in the past.
Female No. 120.

No. 120 was accompanied by 1 cub when captured

on 30 August 1986 at the age of 8.

The cub was still with her when she

was observed in her den in March of 1987.

Plans to examine her in her

den and document cub production in March of 1988 failed because she had
denned inside a large cedar with the opening approximately 12 m above
ground.

On 26 August 1988, she was observed from the air and was again

accompanied by a newborn cub.
Female No. 123.

No. 123 was accompanied by 2 cubs when captured

on 12 September 1986 at the age of 7.

On 22 March 1987

I

she was examined

in her den and her 2 yearling offspring (Female No. 127 and Male No. 126)
were marked.

All 3 bears weighed less than expected, the yearlings

considerably so.

The 2 yearlings weighed only 8.6 and 9.5 kg, and their
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continued survival was doubtful, especially given the fact that it would
be another month before food would be available.

However, all 3 bears

were observed feeding in a cutting unit on 7 May 1987.

Three days later

No. 123 was shot by a hunter who stated he acted defensively.

Male No.

126 was observed a day later near where his mother had been killed.

A

beaver carcass was left nearby in an effort to increase the chances of
his and No. 127's survival.
again.

Neither he nor his sibling were observed

It was believed they had died, but in the spring of 1988, No. 126

was legally killed by a hunter.
Female No. 133.
7.

The fate of his sibling is unknown.

No. 133 was captured 13 June 1987 at the age of

At the time of capture she was in estrus and another bear, presumed

to be a male, was observed nearby.

On the basis of nipple color it

appeared doubtful No. 133 had produced cubs previously.

Like No. 120,

she also denned above ground in a large cedar and we were unable to
examine her in March for cub production.

On 26 August and 5 September

1988, she was observed by Wayne Kasworm.

On neither occasion were cubs

observed.
Monitoring
Radio transmitters
(n

= 13)

were placed on 5 adult females and

for varying lengths of time (Figure 9).

8 males

One of the males radio

collared was a 4-year-old subadult; the remainder were adults aged 5+
years.

Original plans to continuously monitor 5 adult males and 5 adult

females were not possible due to hunter mortality of collared bears and
a lack of adult females in the capture sample.
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1986
Bear No.

Sex

102
103
104
105
110
111
112
120
123
130
132
133
114/135

M
M
M
F
F
M
M
F
F
M
M
F
M

M J J A SON D

1987
J F M A M J J A SON D

1----------------------------------------)
1-------------------------1
1-------------------------1
1----------------------------------------)
1---------1
1-----------------------1
1-------------------------1
1----------------------------------)
1-----------------1
1--------------)
1------------)
1------------)
1----------)

Figure 9. Months when 13 black bears were monitored by radio
telemetry_
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A total of 637 radio locations were obtained on the 13 radiocollared bears, of which 130 were aerial locations and 507 were ground
triangulations.
rating

Of the 637 radio locations, 488 were given an accuracy

(AR) of 3 or less to use for home-range analysis.

locations comprised 27% of the 488 locations used (Table 13).

Aerial
Budgetary

constraints resulted in 87% fewer aerial locations in 1987 than 1986.
Although bears were located aerially in 1988 by Wayne Kasworm, this
information was not used in the home range analysis.
Table 13.

Summary of radio locations obtained.

Bear No.

Aerial

102
103
104
105
110
111
112
120
123
130
132
133
114/135

20
13
14
13
16
13
12
3
5
12
6
1
2

Ground83
43
30
80
12
30
47
52
9
25
28
37
32

--

Total

130

Total

'86 (AR<4)

'87 (AR<4)

103
56
44
93
28
43
59
55
14
37
34
38
34

50
44
33
31
28
40
31
11
10

34
1
2

38
1

14
26
4
17

18
28
28

---

508

638

278

211

-Includes captures.
All of the radio-collared bears denned on the study area.

Of the

488 radio locations used, 441 (91%) were obtained on the study area.
Eighty-four percent of the aerial locations for 1986 and 1987 were
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obtained on the study area.
Home Range Sizes
Minimum convex polygons were determined for 12 of the 13 bears.
Female No. 123 was excluded because of the short period she was monitored
while active and the few radio locations (14) obtained, many of which
were in and around her den site.

Only 2 of the 7 bears radio-collared

during the spring of 1986 (Nos. 102 and 105) were monitored for the
duration of the study.

Their home ranges were examined for each year and

composites were determined.
The mean home-range size for 8 males was 89.54 km 2
of 25.1 km 2 for No. 130 to 192.6 km 2 for No. 132.

,

with a range

Excluding No. 130 from

the sample (he was determined to be a 4-year-old subadult

through

analysis of cementum annuli), the mean home-range size for adult males
was 98.74 km 2

km 2

,

•

The mean home-range sizes for 4 adult females was 45.8

with a range of 17.5 km 2 for No. 120 to 107.4 km 2 for No. 110.

The

mean home range size for all bears combined was 66.01 km 2 (Table 14).
Annual home ranges were determined for Male No. 102 and Female No.
105.

Both bears showed a decrease in home-range size from 1986 to 1987.

Bear No. 102's home range decreased in size 39% (from 135.9 km 2 to 82.3
km 2

).

km 2

) •

Bear No. lOS's home range decreased 67% (from 32.0 km 2 to 10.7

Movements
The radio-collared males showed extensive home-range overlap while
the females did not (Figures 10 and 11).

One of the males (No. 102) and

1 of the females (No. 110) made extensive movements off the study area
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Table 14.
Bear No.

Minimum convex polygons for 12 black bears (km 2
1986

1987

).

Combined

Males:
102
103
104
111
112
130
132

135.9 (n

= 50)

82.3 (n

= 34)

4

114/135

148.6
99.6
35.5
96.6
50.5
25.1
192.6
67.8
Mean

(n
(n
(n
(n

= 84)
= 35)
= 35)
= 41)
45)

(n

(n
(n
(n

= 17)

= 18)
= 28)

= 89.54

km 2

Females:
105
110
120
133

32.0 (n
107.4 (n

31)

= 28)

10.7 (n

= 38)

32.0 (n = 69)

107.4 (n
17.5 (n

26.3 (n
Mean
44-year-old subadult.

=

28)

= 37)
= 28)

= 45.80

km

2
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Home ranges of 7 adult and 1 subadult male black bears.
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Figure 11.

Home ranges of 4 adult female black bears.
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in July of 1986 into Idaho.

The minimum distances these bears moved from

the study area were 15.2 and 17.6 km, respectively.

In October of 1987,

adult Male No. 132 moved a minimum of 17.8 km to the northeast.
bears returned to the study area after a 2-3 week absence.

All 3

A composite

home range of all radio-collared bears is presented in Figure 12.
The greatest 24-hour movement was by Male No. 114/135.

On 1 July

1987, he was captured, radio-collared, and left in a position of sternal
recumbency at 1430 hours.

By 0930 hours the next day he was located with

Female No. 105, 8.0 km from the point of capture.

Female No. 105 had

apparently lost her cubs and again came into estrus.

Observations and Density Estimation
Twenty-six incidental black bear observations were obtained on the
study area in 1986; 16 were obtained after the conclusion of the spring
summer trapping effort (17 July).
of marked bears.

Seven of the 16 sightings (44%) were

Of the 7 observations of marked bears, 5 individual

bears were represented.

In the unmarked sample, the 9 observations

represented at most 8 individual black bears and possibly as few as 5.
Of the 7 observations of marked bears, 5 were of adult bears.

In the 9

observations of unmarked bears, only 1 or possibly 2 adult bears were
observed (Table 15).
During 1987, 15 incidental sightings were recorded on the study
area over a 6-month period (1 May-l November), a 42% reduction from 1986,
even though effort to obtain sightings was approximately equal.

If

sightings for the 17 July-16 September time period are compared for both
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Figure 12. Composite home range of all radio-collared black
bears, 1986-1987.
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= 16 for 1986 and n = 4 for 1987), there was a 75% reduction in

years (n

sightings for 1987.

In 4 of the sightings I was unable to determine if

the bear was marked (Table 16).

Although trapping was conducted during

spring of 1987, only 4 new bears were marked, of which only 1 was later
observed (subadult Female No. 131).
were later marked.

None of the unmarked bears observed

Unlike 1986, no small bears were observed in 1987.

Of the marked bears observed, all (100%) were observed prior to 1 July;
all but 1 of the unmarked bears (83%) were observed after that date.

The

5 sightings of marked bears represents 5 individuals, while in the
unmarked sample the 6 sightings represent 4 to 6 individuals (including
the cub).
Table 15.

Observations of marked and unmarked bears on the
study area in 1986, 17 July-18 September (n = 16).
Unmarked bears

Marked bears
Adult Male No. 111
Adult Male No. 102
Adult Male No. 102
Adult Male No. 103
Adult Female No. 110
Yellow Streamer
Yellow Streamer

8/22
8/29
8/30
9/01 1
9/10
9/13 1
9/14

1

8/06
8/16
8/16
8/31
9/10
9/11
9/14 1
9/15
9/15

Small, black
Small, brown
Small, black
Small, black
Medium, brown
Medium, brown
Large, brown
Small, black
Small, black

Reliable reports.

Tag loss by marked bears was closely monitored throughout the
study.

Of all tagged bears recaptured, shot, and observed, only 1 tag

(and streamer) was known to have been lost.
considered insignificant.

Therefore, tag loss was
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Table 16.

1987 black bear observations on the study area (n = 15).

Marked Bears

5/18
5/24
6/16
6/27
6/25

Unmarked Bears

Unknown

Ad. Female 105
Yellow streamer
Ad. Male 102
Subad. Female 131
White streamer

5/29
6/13
9/13
9/16

Medium, black
Large, black
Medium, black
Large, black

6/19
7/03
9/09
9/09
9/09
10/01

Medium, brown
Medium, black
Large, black
Female & Cub,
brown
Female & Cub,
brown
Medium, black

Using Bailey's modification to the Petersen estimate and the 1986
observation data, a population estimate of 30 was determined for the
study area when it was assumed that M

= 15, n

= 11, and m = 5.

population estimate of 32 was determined if it was assumed M = 15, n
16, and m
calculated.

=

7.

A

=

Using the 1986 observation data, a S.E. of 7.7 was

Assuming N

30, the 95% C.I. for N is 30

~

15, or (15, 45).

If N is assumed to equal 32, the 95% C.I. for N is (17, 47).
The above calculations are population estimates for a closed
population.

Because this is obviously not the case, a density estimate

is more appropriate.

Using the telemetry data that were collected, a

mean home range size of 67.7 km 2 for males and females was determined.
Following Dice's (1941) technique of determining a boundary strip (W)
that is half the diameter of the average home range, a boundary strip
4.7 km wide was plotted around the perimeter of the study area, resulting
in a total area of 478 km 2

•

Assuming that N

=

31 (midpoint of the 2

estimates), a density estimate (D) was derived of 1 black bear/15.4 km 2
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for the study area (95% C.l. 1 bear/l0.4-29.9 km 2

).

Hunter Questionnaire
One hundred twenty-five of the 1986 and 1987 spring black bear
hunters in HD 100 responded to the questionnaire. Sixty-one (49%) of the
respondents had killed a bear and 64 (51%) had not.

Thirty-four of the

44 recorded successful spring hunters (77%) for 1986 responded to the
questionnaire, as did 23 of the 29 (79%) recorded successful hunters for
1987.

In both 1986 and 1987, 2 hunters returned the questionnaire

indicating that they had killed bears that were not on MDFWP records.
These 4 returns are included in the analysis.

Fifty-five of the 125

respondents (44%) were from Montana, and 70 were nonresident hunters.
Of the 70 nonresident hunters who responded, 46 (66%) were from utah.
Of the 61 successful spring hunters who responded to the questionnaire,
21 (34%) were from Montana, 25 (41%) were from utah, and 15 (25%) were
from other states (Table 17).
Table 17.

State residence of respondents to the questionnaire.
Successful

Unsuccessful

1986

1987

1986

1987

Total

Montana
utah
Other

12 (33) a
19 (53)
5 (14)

9 (36)
6 (24)
10 (40)

14 (48)
9 (31)
6 (21)

20 (57)
12 (34)
(9)

55 (44)
46 (37)
24 (19)

Total

36(100)

25(100)

29(100)

35(100)

125(100)

apercentage in ().

3
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Questionnaires were distributed to as many hunters as possible.
Because most hunters hunted in groups, a duplication of some or most
sightings was expected.

For example, among the 1986 successful hunters,

6 hunters from 2 groups reported seeing 69 bears, or 59% of all bears
observed by the 25 respondents in that category.

The actual number of

individual bears observed by those 6 hunters was probably less than 30.
The 125 hunters who responded to the questionnaire reported seeing
a total of 421 black bears.

The mean number of bears observed/hunter was

4.2 for successful hunters and 2.5 for unsuccessful hunters.
group size for hunters was 3.2 hunters/group.

The average

The average number of days

spent hunting in HD 100 was 5.1 days/hunter. The proportion of bears
observed that were black vs. brown was 72% black, 26% brown, and 2%
unreported.

Twenty-eight of the 421 bears reported (7%) were females

accompanied by cubs, of which there were 49 total.

No effort was made

to differentiate a cub less than 6 months old from a yearling.
sightings include all young bears still with their mothers.

The

Several

bears referred to as cubs, but not accompanied by a mother, were excluded
from the cub category.

Discussions with hunters indicated that they

sometimes referred to any small bear as a cub, even 2-year olds.
mean litter size observed by hunters was 1. 75 cubs/litter.

The

The most cubs

observed per litter was 2 (Table 18).
Hunters were asked to state whether or not they willingly passed
killing a legal bear, the number of bears passed, and the reason for not
killing the bear.

Forty-two hunters (34% of all respondents) claimed

they declined to shoot at 81 legal bears.

"Small size" was the most

common reason given, with 64 bears passed for that reason.

Thirteen
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bears were passed because their coat color was black, 1 because it was
brown, 1 because the coat was rubbed, and 2 for unknown reasons.

Table 18.

Summary of bears observed by hunters (ltS.H."
Hunters and "U.H.II = Unsuccessful Hunters).
1987

1986
S.H.
No. of respondents
No. of bears observed
No. of females (wi cubs)
No. of cubs observed
% of non-cub bears adult
females with cubs
Mean litter size observed
No. black (colored) bears
No. brown (colored) bears
No. unknown color

= Successful

U.H.

36
142
7
12

29
90
7
12

5%
1. 71
106
36
0

9%
1.71
60
23
7

S.H.
25
116
10
17
10%
1. 70
90
24
2

U.H.
35
73
4
8
6%
2.00
49
23
1

Combined
125
421
28
49
8%
1. 75
305 (72%)
106 (26%)
10 (2%)

Hunters were asked to state whether or not they shot at any bears,
the number of bears shot at, and whether or not they wounded any bears.
Excluded were the bears killed by successful hunters.

Twenty-four

hunters stated they shot at a minimum of 29 bears, of which 2 were known
to have been wounded.

Four of the hunters stated they shot at a bear but

didn't say how many.

One hunter was inadvertently sent 2 questionnaires

for 1986; on 1 questionnaire he indicated he wounded a bear and on the
other he did not (Table 19).
Hunters were asked to state their primary method of hunting, and
7 different options were given.

Although it was stated to mark only 1

or 2 of the 7 options listed, most hunters checked 3 or 4.

In total, the
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Table 19.

Summary of hunter effort and success ("S.H."
Hunter and "U.H." = Unsuccessful Hunter).
1986
S.H.

Total respondents

36

Percent of all successful
spring hunters responding

77%

= Successful

1987
U.H.

29

S.H.

25

U.H.

35

79%

Combined

125
78%

Mean no. hunters/group

3.4

3.8

2.9

2.8

3.2

Mean no. days hunting in
HD 100

5.5

5.4

4.4

5.3

5.2

Mean no. bears obs./hunter

3.9

3.1

4.6

2.1

3.4

8(32)

8(17)

No. hunters who passed
shooting legal bear

14(39)8. 12(41)

Total bears passed
Too small
Black color
Brown color
Rubbed hide

22
16
5
1
0

No. hunters shooting at
bears

5(14)

No. bears shot at

5

No. bears wounded

2

17
13

2
0
0
8(28)

27
23
4
0
0

15
12
2
0
1

42(34)
81
64
11

1
1

5(20)

6(17)

24(19)

11

7

6

29

0

0

0

2

"'Percent in ().
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125 respondents checked 351 hunting techniques.

Driving roads was the

most cornmon technique listed, and walking closed roads was second.
Bicycling closed roads was the least cornmon hunting technique employed.
Most hunting activity was closely associated with roads, either open or
closed .(Table 20).
Table 20.

Primary methods of hunting ("S.H."
"U.H.1t = Unsuccessful Hunters).

= Successful
1987

1986
S.H.
Walk closed roads
Bicycle closed roads
Slowly walk likely areas
Drive roads
Glass from roads
Glass from backcountry
Other
Total

U.H.

28(25)a 24(27)
3 (3)
2 (2)
12( 11)
10( 11)
30(27)
25(28)
19(17)
20(22)
7 (8)
17(15)
1 (1)
2 (2)
110(99)

Hunters and

90(100)

S.H.

U.H.

19(36)
1 (2)
5 (9)
15(28)
9(17)
2 (4)
2 (4)

25(28)
2 (2)
8 (9)
29(32)
25(28)
8 (9)
1 (1)

Combined
96(27)
8 (2)
35( 10)
99(28)
73(21)
34(10)
6 (2)

53(100) 98(99)

351(100)

apercent in (); may not equal 100 due to rounding error.

Successful hunters were asked to complete an additional section
that asked questions specific to the bear they killed.
questions asked was the time of day their bear was killed.

One of the
Assuming that

0900 separates early morning from late morning and 1700 separates early
afternoon from late afternoon, at least 30 of the 61 bears killed (49%)
were shot in the late afternoon.

An additional 9 hunters did not give

a specific time and only stated "Afternoon."

Only 6 of the 61 bears
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killed (10%) were shot before noon (Table 21).

Table 21.

Time when bears were killed by
successful hunters (n = 61).

Early Morning
Late Morning
Early Afternoon
Late Afternoon
"Morning"
"Afternoon"
Unknown

1986

1987

Combined

0
1
8
18
2
6
1

2
1
7
12
0
3
0

2 (3)B.
2 (3)
15 (25)
30 (49)
2 (3)
9 (15)
1 (2)

--
Total

36

25

61(100)

B.percent in ().

Hunters were also asked to state the distance from an open road
(in yards or miles) their bear was killed.

Converted to metric, 24 of

61 successful hunters (39%)

stated that they killed their bear within

100 m of an open road, and

52% reported they killed their bear within

300 m of an open road.

Six hunters stated that they killed their bear

within 10 m of an open road.

Even though illegal, 2 hunters stated that

their bears were shot immediately on an open road.
were killed more than 1 km from an open road.

Only 8 bears (13%)

When asked if they first

observed the bear they shot from an open road, 40 ( 66%) of the 61

1

I
J

successful hunters stated that they had (Table 22).
Hunters were also asked to state the type of habitat that best
described where their bear was killed (Table 23).

Eight different

I
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Table 22.

Distance from an open road
bears were killed (n = 61)
1986

0-100 m
100-300 m
300-500 m
500 m-1 km
>1 km
Unknown

16(44}a.
3 (8)
7(19)
4( 11)
3 (8)
3 (8)

Total

36(98)

combined

1987
8(32)
5(20)
6(24)
1 (4)
5(20)
0

24(39}
8(13}
13 (21)
5 (8)
8( 13)
3 (5)

25(100)

61(99)

apercent in (); may not equal 100
due to rounding error.

Table 23.

Habitat that best described
where bears were killed in
HD 100 (n = 61).

Type of Habitat
Grassy opening on slope
Avalanche chute
Cutting unit (clearcut)
Cutting unit (select cut)
Near road
Open timber
Wet meadow
Dry meadow
Other
Didn't respond
Near road & wet meadow
Near road & grassy opening
Near road & clearcut
Near road & open timber
Clearcut & grassy opening
Clearcut & wet meadow

1986
5
1
7

1
4
1
1
1
2
1

1987
1
0
5
2
7
1
1
0
3
0

3
3
4
1
1

0
0
3

36

25

0
0

'
r
.
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options were provided.

Again, more than 1 option was sometimes marked.

Clearcuts and/or roads were stated as the habitat where at least 43 of
the 61 bears (70%) were killed.
A space was available on the questionnaire for hunters to express
whatever comments they desired.

These comments were summarized and the

people offering similar comments were tabulated (Table 24).

Table 24.

Summary of comments by hunters from 125 questionnaires
returned. The number of similar comments is in
parenthesis.

Would like information on the bear they killed (2)
Would like information on study (4)
Liked the area's roads (1)
Enjoyed the hunt (2)
Too many non-resident hunters (11)
COvered 1,500 miles and only saw 3 bears (1)
Would like more road closures (3)
Would like the spring season either shortened or discontinued (4)
Would like a longer spring season (3)
Party member saw grizzlies or sign (3)
Believed more bears in HD 100 than in Flathead (1)
Saw fewer bears and/or sign than in past (5)
Maps of road closures and area should be better available (2)
Saw localized bear sign (2)
Saw considerable bear sign (3)
Should keep bicycles off closed roads (1)
The bear they shot had been wounded previously (2)
Knew of several hunters who wounded and lost bears (1)
Had a problem with area guides (2)
Observed road closure violations (1)
Missed bear because of loose scope (l)

DISCUSSION
Bear Captures
An important assumption in reference to the validity of much of
the data gathered is that the black bear population on the study area was
well sampled.

considerable evidence indicates that it was.

Trapping

success dropped markedly from the spring trapping effort of 1986 to a
similar period in 1987.

This decrease may be at least partially due to

a trap-shyness response by bears that were already marked (White et al.
1982).

The large proportion of marked bears killed in 1987, on and off

the study area, also indicates that the population was well sampled.

A

third indicator of sampling efficiency was the large number of grizzly
bears captured in an area where few were thought to exist.
A trap-shyness response was demonstrated by a number of radio
collared black bears.

Female No.

trapsites that were undisturbed.

105 was frequently located near

Male No. 112 removed his collar 300 m

from a trapsite after feeding in the area for several days.
bait nor the site had been disturbed.
captured on 3 occasions.

Neither the

Males Nos. 102 and 103 were both

All 6 captures were at different sites,

indicating an aversion to being recaptured at the same site twice, even
though those areas were frequented.

On the 2 occasions where black bears

were recaptured at the same trapsite (Males Nos. 124 and 125), both bears
were

captured and recaptured within

3 days

in mid-September.

A

physiological state of hibernation readiness (Nelson and Beck 1984) may
59
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have made these bears less wary at that time and more susceptible to
recapture.

Personal observations of this phenomenon occurred during fall

capture efforts on other bear studies.

Jonkel and Cowan (1971) observed

a reduced sensitivity of bears to apparent danger beginning in early
fall.
The analysis assumes that bears that spend time on the study area
were equally sampled, not that all bears present were captured.
have smaller home ranges

than males,

and the

Females

likelihood of them

encountering a snare is less (Beecham 1980a, Bunnell and Tait 1981).
addition,

In

females with newborn cubs may be underrepresented in the

capture sample because they tend to select more remote sites with more
dense cover (Miller and Ballard 1982).

I personally believe females with

cubs are more wary and therefore more difficult to capture, especially
in the spring.

These factors may have contributed to the low capture

rate of females on the study area.

However,

the distribution of

trapsites on the study area was fairly uniform, and most females were
probably exposed to at least 1 trapsite.

Of 103 points randomly

distributed over a map of the study area, only 5 were more than 2 km from
an open road, with the majority within 1 km of an open road.
The 1986 observations indicated a possible bias against the
capture of subadult bears, in that the unmarked bears that were observed
were comprised primarily of small bears.
1987.

However, this was not true for

Trapping methods on this study were similar to other studies where

higher proportions of subadults were captured (Beecham 1980a, Rosgaard
and Simmons 1982, Carney 1985, Kasworm and Manley 1988).

Therefore, a

difference in trapping techniques between this study and others is not
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believed to have been a factor.
Trapping success (number of captures per 100 trapnights) may be
an indicator of relative bear numbers when comparing different areas.
This is analogous to catch per unit effort (CPUE) described by White et
ala (1982) and Seber (1982). Unfortunately, many bear researchers do not
report this statistic.

In the Boulder River area of Montana, Greer

(1981) reported a capture rate approximately double that of HD 100.
Kasworm and Manley (1988) reported capture rates in HD 103 and HD 121
that were 2. 1 and 2.3 times greater.

Because bears exhibit a trap-

shyness response to capture, a more accurate comparison with Kasworm and
Manley's data can be made if only the first 2 years of their trapping
efforts (1983 and 1984) are examined.

In that case, their trapping

success was 2.6 times greater than for HD 100.
on grizzlies on Montana I s

Aune (In Press) working

Rocky Mountain East Front,

reported an

individual capture rate on black bears that was also greater.

Age and Sex Structure
Many authors have cited low median ages of males and/or relatively
high proportions of females captured or killed as indications of heavy
harvest levels (Beecham 1980a and 1980b, Bunnell and Tait 1981, Fraser
et ala 1982, Hugie 1982, LeCount 1982, Kolenosky 1986, Kasworm and Manley
1988,

McLellan and Shackleton 1988).

For HD 100, the high median age

of bears captured or reported killed 1986-1987 might resemble the stable
age distribution of an unexploited population.

The low proportion of

females captured or reported killed further supports this contention.
In stark contrast to the above evidence is the unusually high

62

proportion of marked bears killed.

The magnitude of the number of marked

bears killed suggests that not only is the population being heavily
hunted, but that over-exploitation is probable.

The steady decline of

bears killed relative to hunter effort also suggests a high rate of
exploitation.
Several authors have suggested that age structure data may be
unreliable in detecting population declines (Grier 1979, Harris 1984,
Harris and Metzgar 1987a, Miller 1989).

Harris and Metzgar (1987a),

using demographic variables in a model for grizzly bears, concluded
harvest data had little utility in identifying declining populations, at
least at the outset.

Harvest age structure data may be misleading for

HD 100 as well.
Several possible explanations were examined that may account for
the apparent lack of subadults in the capture and kill samples.

Jonkel

and Cowan (1971), Rogers (1976 and 1987), Bunnell and Tait (1981), and
others

have

stressed

the

reproduction in black bears.

importance

of

nutrition

to

levels

of

Jonkel and Cowan (1971) observed zero

reproduction for a 3-year period among 34 adult females during years of
poor huckleberry production in the Whitefish Range.

As a result, the

proportion of adult females producing cubs in an average year for the
duration of the 8-year study was only 15.6%.

A lack of recruitment would

increase the median age of bears killed or captured.

Poor survival among

young bears during years of food shortage would further skew the age
structure of bears captured or killed, giving the illusion of low harvest
rates in the hunter kill.
Most researchers report or assume the sex ratio of bears at birth
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is approximately 1:1 (Jonkel and Cowan 1971, Beecham 1980b, Bunnell and
Tait 1981, carney 1985, Rogers 1987).

Mortality rates are believed

higher for males because they have larger home ranges that expose them
to more sources of mortality.

In addition, males are preferred by

hunters and do not receive the same protection as females that are
protected when accompanied by cubs (Bunnell and Tait 1981, Rogers 1987).
Assuming the above to be true, one would expect a significantly
larger proportion of females to be captured in a population that was
heavily hunted as compared to 1 that was lightly or moderately hunted.
This is not always the case.

Kasworm and Manley (1988), working in the

nearby Cabinet Mountains, reported proportionally fewer females captured
in an area that was heavily hunted (HD 121) as compared to an area that
was moderately hunted (HD 103; 30% vs. 32%).

In my study, only 22% of

all bears captured were females, even though a higher mortality rate than
either HD 121 or HD 103 was demonstrated by the number of marked bears
killed.
Evidence gathered in this study suggests that sex ratios at birth
may differ from 1:1, although sample sizes were too small for a reliable
comparison.

Skewed sex ratios have been reported for grizzly bears

(McCullough 1986), and brown bears (Mano 1987).

Trivers and Willard

(1973) presented data and theory that suggest a female in good condition
may maximize reproductive success by producing more males than a female
in poor condition.

Another possible bias in reported sex and age ratios

in harvest and capture samples in HD 100 is unreported mortality.
Hunters that inadvertently kill a female with cubs during the spring
season are likely to either not report the kill or abandon the carcass
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for fear of prosecution.
are likely to perish.

In either case, cubs less than 6 months old

Harvest data that are assumed to be representative

of the total kill will be biased toward greater proportions of males and
possibly higher median ages due to the decrease in recruitment.

The

degree to which this occurs in HD 100 is unknown but may be significant.
Results of the hunter questionnaire indicate that 39% of the bears killed
in HD 100 we.re shot within 100 m of an open road.

At this distance,

little time is normally available to the hunter to watch for cubs or the
bear will escape into cover.

As a result, shots are likely to be quick

and the chances of killing a female with cubs is increased.

Also, it is

erroneous to assume that cubs will always be in the company of the
female.

Research in Minnesota (Rogers, pers. corom.) has revealed that

the probability of a female being observed with her cubs immediately
present during May is poor.

Mothers there would commonly leave cubs in

trees when approaching areas

wher~

bears.

they might encounter people or other

Even while foraging in the forest, females in Minnesota would

often leave cubs in trees as they fed up to 200 m away.

The farthest

Rogers observed a female from her cubs was 3.0 km on 24 May 1987.
cubs became older,

As

they increasingly travelled with their mothers.

Kasworm (pers. corom.) reported that at least 3 radio-collared females
that

were

believed

to

have

circumstances on his study area.

cubs,

disappeared

under

suspicious

The carcass of 1 lactating female that

had been abandoned near a road was recovered,as was the bloodied collar
of a second.

If small (subadult) bears are shot and abandoned or

unreported, the median age of remaining bears captured or killed will be
inflated (Will 1985).
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A fourth factor to consider when examining the age and sex
structure of black bears captured and killed in HD 100 is the influence
of the local grizzly population.

Grizzly bears appear to be well

established in the area, and competition for space and resources with
black pears no doubt occurs.

Telemetry data from the 2 species on the

study area has not been thoroughly examined, but it appeared that
grizzlies displaced black bears during the spring.

Various segments of

the black bear population may be impacted differently by grizzlies, which
may in turn be reflected in the sex and age structure of the population.
Further research on the consequences to local black bear populations of
expanding grizzly populations is warranted.

Survival and Mortality
Bunnell and Tait (1980) presented a series of isoclines showing
the maximum allowable mortality for bears based on average natality rates
and the average age of first reproduction.
natural mortality and hunting.

Mortality included both

For example, if the average natality rate

for the study area population is assumed to be 0.7 and the average age
of first reproduction is 6, then the maximum sustainable mortality would
be 13.5% per year.

Data gathered during this study indicate that, for

marked subadult and adult bears, the annual mortality from hunting alone
is nearly double this figure.
Paloheimo and Fraser

( 1981)

and Fraser et al.

(1982)

have

suggested that the age-related change in sex ratio can be used to
estimate the rate of harvest mortality.

They reasoned that because the

ratio of males to females declined as harvest increased in most published
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studies, the point at which the proportion of males declined to 50% could
be used to calculate the fraction of the population removed annually by
hunting. other authors have suggested that stable black bear populations
can be maintained by keeping the median age of hunter-killed females at
or ·above the median age of first reproduction, and by limiting the
proportion of females killed to 30-40% of the total (Beecham 1980a,
Kasworm and Manley 1988).

Work by Harris (1984) and Harris and Metzgar

(1987a, 1987b), using computer simulated models, showed that the above
parameters may be ineffective in accurately identifying population
declines, at least at the outset.
Several authors

have

stressed the

mortality in adult female bears.

importance of minimizing

Knight and Eberhardt (1987), working

on grizzlies in the Yellowstone Ecosystem,

stated that whether the

population remains stable or declines could be determined by the death
of 2 additional, adult females per year.

Taylor et al. (1987) stated

that under optimal conditions, the sustainable yield of adult female
polar bears (Ursus maritimus) to hunting is typically less than 1.6% of
the total population.

The parameters used in their model were similar

for black bears in northwestern Montana (e.g., adult litter production
rate = 0.70, age of adult reproduction

= 5+,

mean litter size = 1.80).

Although reproductive rates for black bears in HD 100 may be somewhat
greater than for grizzlies or polar bears, utmost caution in the harvest
rates of adult female black bears is warranted.
Explanations for the large number of marked bears killed were
examined.

An

increase in the number of marked bears killed because of

publicity concerning the study was not found to be significant.

The
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proportion of bears killed on the study area in 1986 and 1987 was not
greater than expected when compared with all of HD 100.
The possibility that ear streamers were conspicuous and made bears
more vulnerable to hunters was also consiaered.

Several hunters who

killed marked bears were asked i f they first observed the ear streamers
before the bear itself.

None said they had.

Of all marked bears I

personally observed after release, on no occasion was I alerted to the
bear's presence by conspicuous ear streamers.
Another possibility for explaining the high mortality rate of
marked bears was that both hunters and myself (when trapping) tended to
select bears that frequented roads.

Although this may be true to some

extent, a large reservoir of unmarked, backcountry bears is unlikely.
I believe that the distribution of roads and trapsites on the study area
were sufficient to overcome any large biases.

It would be unlikely for

a bear to have an established home range on the study area and not have
it bisected by at least 1 open road.

Most roadsides on the study area

were seeded to various grasses and clover (preferred spring foods for
bears), and may have acted as attractants to bears, thus making them more
vulnerable to hunters (Jonkel and Cowan 1971).
An effort was made to examine hunter-effort data specific to HD
100.

Little information was available, except for 1985.

During that

year, phone surveys indicated that 786 hunters hunted 4,387 days and
killed 119 bears for an average success rate of 15.1% (Brown et al.
1986).

Regionally, Brown et ala reported in 1987 that since the early

1980' s, the number of hunters had increased.

Concurrently, hunter

success had decreased since 1983, suggesting an increased difficulty for
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hunters in locating bears.
In addition to hunting mortality, the effects of natural mortality
on the population must be considered.

Bunnell and Tait (1981) estimated

mortality rates for black bear cubs at

25~30%.

In Arizona, LeCount

(1987) reported that 11 of 23 cubs fitted with radio collars died, 8 with
known fates.

Seven of the 8 cubs died due to predation, 4 from other

black bears.

Jonkel and Cowan (1971) reported that natural mortality was

low for bears aged 0.5-1.5 years, but then increased dramatically for
bears aged 1.5-2.5 years.

Kemp (1974) demonstrated an increase in cub

survival and a decrease in the egress of subadult male bears by removing
26 large adult males from a population.
In addition to conspecific predation, some predation by grizzlies
may be expected where the 2 species are sympatric, such as in HD 100.
Grizzlies occasionally kill black bears, as

reporte~by

Jonkel and Cowan

(1971), Murie (1981), Miller (1985), and Aune (unpubl. data).

When

captured on 4 May 1986, adult Male No. 102 had several punctures that
were obviously bite wounds that went deep into the muscle of his left
back leg.

The space between 2 of these punctures made by upper canines

was 7 cm.

No injuries were observed on the anterior portion of his body,

as

is

typical when

2 males

fight

(Beecham 1980a,

LeCount

1982).

Apparently his injuries were inflicted as he tried to escape and he did
not try to fight back.
No.

102

was

Consequently,

the

It was early for females to be in estrus, and

largest

I believe his

black

bear

caught

during

the

study.

injuries were inflicted by a grizzly.

Several grizzly bears were known to be in the area, including a 180-kg
male.
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Reproduction
Adult female black bears captured during this study appeared to
exhibit

low

reproductive

rates.

Sample

sizes

were

small,

but

reproductive rates appear similar to those reported by Kasworm and Manley
( 1988)

in the nearby Cabinet Mountains.

In that study,

the cub

production interval was estimated at approximately 3 years, with the age
of first successful reproduction 6.5 years.

Mean litter size was 1.6.

Jonkel and Cowan (1971) working in the Whitefish Range reported a mean
litter

size

of

1.6 cubs,

and a

reproduction of 6.5 to 8.5 years.

minimum age of

first

successful

During the 8 years of their study,

the average number of adult females with cubs in any given year was only
15.6% .

Studies on grizzlies (Aune and Stivers 1983, Knight and Eberhardt

1987) and polar bears

(Lentfer et ala

1980) have reported similar

reproductive parameters.
Nutrition is strongly correlated with reproductive success (Jonkel
and Cowan 1971, Lindzey et ala 1983, Rogers 1987).

Evidence of reduced

reproduction and possibly survival associated with poor berry crops was
observed on

this

study.

Huckleberries

are a food item of major

importance to local bear populations (Mace and Jonkel 1983, Kasworm and
Manley 1988).

Huckleberry fruit production in 1986 was considered poor.

Although Female No. 105 was able to produce 2 cubs in January of 1987,
neither survived.

Female No. 123 was accompanied by 2 yearlings when

examined in her den in March 1987.

Body weights of both yearlings were

very low and continued survival was doubtful (Rogers 1987).

However, at

least 1 of them (Male No. 126) survived to age 2.
Fruit production in 1987 was much improved over 1986.

In addition
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to

huckleberries,

bearberries.
survived.

there were

heavy

crops

of

buffalo

berries

and

During early 1988, No. 105 produced 3 cubs, all of which

A hunter on the study area also observed an unmarked female

with 3 cubs in 1988 (G. Brown, pers. comm.).

In addition, Female Grizzly

No. 106, which was marked on the study area in 1986, produced 3 cubs in
1988.

During 1986 and 1987 3-cub litters were not observed, nor were any

reported by the 125 hunters who responded to the questionnaire.

Home Range Sizes and Movements
Minimum convex polygons (Mohr 1947) were used to determine home
range sizes for radio-collared bears.

This method was chosen for

comparative purposes and because it is one of the more common methods
used in black bear studies in and near Montana (Reynolds and Beecham
1980, Rosgaard and Simmons 1982, Kasworm and Manley 1988, Mack 1988).
This method tends to include large areas not used by the animal (Samuel
and Garton 1985, White 1985).

Although this may be true to some degree,

sampling effort also plays a major role.
In this study, most radio locations were obtained from the ground.
Occasionally, problems were encountered in locating animals because of
equipment failure or because the animal had moved and we were unable to
find it.

At those times, aerial locations were intensified in 1986.

Due to budgetary constraints, the number of aerial locations available
for 1987 was much reduced.

Although access by vehicle was available for

most of the study area, some biases occurred.

Accurate locations from

the ground were much more difficult for bears using the portions of the
study area in the drainages of Grizzly, upper Clay, and upper Burnt
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creeks.

Bears that left the study area were also more difficult to find,

especially if they went south into Seventeenmile Creek drainage.

For

these reasons, aerial locations were thought to be much less biased in
determining bear movements.

The

lower number of aerial locations

obtained- for 1987 may have been partially responsible for the reduction
in movements

observed.

Samuel

and Garton

(1985)

emphasized the

importance of large sample sizes, independence of locations, and the
assurance that the number of animal locations is representative of the
amount of time the animal spends in a given area.
The telemetry data indicated considerable fidelity to the study
area (all radio-collared bears denned on the study area and a large
proportion of the radio locations were obtained there).

When radio

collars were placed on the adult bears, I assumed that they were a
representative sample of all adult bears using the study area, regardless
of time of year.

A review of the observation data for 1987 indicates

that may not have been the case.

A much greater proportion of unmarked

bears was observed on the study area in the fall than in the spring.

In

addition, all radio-collared bears reported killed by hunters were shot

on the study area in the spring.

Because most collars were placed on the

first adult bears captured in the spring, I may have inadvertently
collared bears that were predisposed to spending most of their time on
the study area and that had probably denned there the previous winter.
This bias appears especially true with males.

I believe that had radio

collars been placed on male bears captured during summer and fallon the
study area, substantially less fidelity to the study area would have been
observed.
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Three of the radio-collared bears made extensive forays outside
the study area boundaries and returned (Males No. 102 and 135 and Female
No. 110).

Two of these forays occurred in 1986 when berries were scarce.

The forays were similar to those reported by Rogers (1987) where 4 of the
5 longest movements by adults occurred during years of food scarcity.
The greatest single movement documented during this study was >38
kIn by an uncollared 18-year-old male (No. 108).

Kootenai River in the spring of 1987.

He was shot south of the

This crossing of the Kootenai

River is important because it indicates there may be genetic flow between
the Cabinet Mountains and the Yaak area, at least with black bears.
issue

is

especially important in reference to

the

This

area's grizzly

population (Servheen et ala 1987).

Density Estimation
The estimated black bear density for the study area of 1 bear/15.4
kIn

2

is among the lowest reported (95% C.I. of 1 bear/l0.4-29.9 km 2

).

Most

reported densities for black bears range from 1 bear/2-5 km 2 (Jonkel and
Cowan 1971, Kemp 1974, Beecham 1980a and 1980b, LeCount 1982, Rogers
1987), with several reporting densities greater than 1 bear/l km 2
(McIlroy 1972, Lindzey and Meslow 1977, Carney 1985).

The only other

reported densities that are comparable to those observed in this study
are those from Montana's Rocky Mountain East Front (Aune and Brannon
1987) and Arizona (LeCount 1987).

In those studies, black bear densities

were estimated at 1 bear/l1.1-28.2 km 2 and 1 bear/16.8 km 2

,

respectively.

In reviewing how densities were derived for the various studies,
it appears that technique may playas large a role in determining bear
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densities as actual bear numbers.

Several of the bear densities were

derived by applying a Petersen estimate or Lincoln Index to bears that
were captured and recaptured on a study area, and then dividing the size
of the study area by the estimate derived.
geographic and demographic closure.

This method assumes both

Only 1 of the above mentioned

studies may have had true geographic closure (Lindzey and Meslow 1977).
Following this procedure, a crude (and erroneous) density estimate of 1
bear/S.O km 2 would have been derived for my study area.
Several authors reported using models for demographically open
populations, such as the Jolly-Seber model (Seber 1982).
allows

for

the

assumption

of

demographic

closure

to

This model
be

relaxed.

Unfortunately, it is often assumed that this model allows the assumption
of geographic closure to be relaxed as well (White et ala 1982).
is not the case.

This

The population estimate (N) may still be inflated by

including bears that reside primarily outside the study area boundaries
but were included in the capture and recapture samples.
Dice (1941) suggested that, to compensate for the inclusion of
animals that cross study area boundaries, a boundary strip be established
around the periphery of the study area that is half the average diameter
of the home range of the species being studied.

In the black bear

studies cited above, 6 of the 11 are not known to have compensated for
cross-boundary movement where it appeared warranted.

As a result, I

believe many, i f not most, black bear density estimates tend to be
inflated.
Data gathered on this study supports the use of a boundary strip
when estimating bear densities.

Evidence includes:
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1.

marked bears were observed making extensive forays
outside study area boundaries;

2.

a large portion of the marked but uncollared bears were killed
outside study area boundaries; and

3.

the observation data for 1987 indicates an influx of unmarked
bears onto the study area during the late summer and fall.

The density estimate derived for my study area may not be
applicable for all of HD 100.

Grizzly densities on the study area may

have been greater than for much of the remainder of the hunting district,
resulting in reduced black bear numbers for that particular area.

Also,

spring black bear hunters in another portion of HD 100 reported seeing
more black bears than elsewhere and also experienced a higher rate of
success, indicating that densities may not be uniform for the hunting
district.
Under controlled conditions, I believe trapping success (number
of captures per 100
numbers of bears

trapn~ghts)

may have merit when comparing relative

in different areas.

Trapping efforts should be

conducted at the same density and during the same time frame (e.g.,
spring vs. fall) for the 2 areas being compared.

Also, trapping efforts

should be conducted for a minimum of 2 years to account for a trapshyness response.

The number of trapsites/unit area should also be

comparable.

Hunter Questionnaire

!

I

The survey I conducted of black bear hunters appears original in
nature.

With the exception of the phone surveys conducted by MDFWP, in
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which hunters are asked if they killed a bear and the number of days
hunted, I could find no similar study reported.
The specific reason for the high proportion of utah hunters in HD
100 is not clear.

Several local residents claimed it was due to the

publicity the area received in popular hunting magazines.

Others said

it could be traced to a single individual who lived in the Libby area,
moved to utah, and then returned in the spring with friends to hunt.
Whatever the reason, hunters from Utah comprised a significant portion
of the spring black bear hunters.
Questionnaires were distributed to as many of the black bear
hunters in HD 100 as possible, with a clear understanding that there
would be a duplication of some data because hunters tended to hunt in
groups.

This should be kept in mind when considering data such as the

total numbers of bears observed, total number of legal bears passed by
hunters, and total numbers of females and cubs observed.

However, the

duplication of sightings should not have influenced the proportion of
brown vs. black bears observed, the proportion of females with cubs
observed, and mean litter sizes.

The average number of bears observed

by successful hunters was biased in that a special effort was made to
contact many of these hunters, knowing that they had seen at least 1 bear
(the bear they shot).
I

I

.Q

The

interpretation

of

some

of

the

results

require

interpretation of human nature, specifically that of hunters.

an

The fact

that 42 of the hunters sampled declined shots at 81 legal bears can
probably be viewed as a maximum.
undoubtedly a minimum.

That only 2 bears were wounded is

The number of bears killed in the spring of 1987
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that had been wounded previously (5 of 29) I indicates that many bears are
being shot at.
Roads were obviously an important part of the hunting experience
for many of the hunters, with driving roads the most common hunting
technique employed.

The reason this method is so successful is probably

related to the fact that most roadsides are seeded to grass and clover
to prevent soil erosion.

These plants are also important spring foods

for bears in northwestern Montana (Kasworm and Manley 1988).

Jonkel and

Cowan (1971) showed that by planting clover along roadsides on their
study area, use of those areas by bears drastically increased during the
spring months.

Concurrently, there was a major increase in the number

of marked bears killed by hunters.

Hunters have learned that roads not

only provide better access for hunting, but may also be preferred spring
habitat for bears.

Although most bears were killed near open roads, many

if not most of the remaining bears were killed on and near closed roads.

r
",

CONCLUSIONS

1.

The ,number of bears being killed in HD 100 is declining steadily,
and excessive rates of mortality from hunting appear to be a major
contributing factor.

2.

The decrease in trapping success from 1986 to 1987, the large
proportion of marked bears killed, and the 1987 spring observation
data all indicate that the black bear population which resides
primarily on the study area was well sampled.

3.

In addition to black bear use, a significant amount of grizzly use
on the study area was documented.

4.

The high proportion of adult male black bears captured, and the sex
and median age of black bears reported killed could be interpreted
as indicative of a lightly exploited population. However, the high
proportion of marked bears killed indicates that harvest and capture
data can be very misleading.

5.

The reproductive rates for adult females appears to be low, with at
least 1 female not producing a successful litter until the age of
7.

6.

A poor berry crop

in

1986 may have

contributed

to

reduced

reproductive success of adult females and the low body weights of
2 yearlings in 1987.
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7.

Radio-collared bears showed a high degree of fidelity to the study
area with all of them (n = 12) denning there.

8.

Observations during 1987 and the returns from marked bears killed
indicates that the radio-collared bears may not be representative
of.all bears captured.

9.

The mean home range size for adult males (5+ years) using the
minimum convex polygon method was 98.7 km 2 with a range of 35.5
192.6 km 2 (n

= 7).

The mean home range size for adult females was

45.8 km 2 with a range of 17.5-107.4 km 2 (n
10.

The density estimate for black bears calculated for the study area
was 1 black bear/15.4 km 2

11.

= 4).

•

Thirty-four percent of all respondents to a questionnaire claimed
to have declined shots at legal bears, primarily because of small
size.

Nineteen percent of all respondents stated they shot at

bears but did not kill them.
12.

Driving open roads was the primary hunting technique used by
hunters in HD 100 during the spring black bear hunting season.
Walking closed roads was second.

13.

Thirty-nine percent of the bears killed during the spring season
were reported shot within 100 m of an open road.

Fifty-two percent

were reported shot within 300 m of an open road.
14.

Sixty-six percent of the bears killed were first observed from an
open road.
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APPENDIX I
COPY OF QUESTIONNAIRE DISTRIBUTED TO HUNTERS
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HUNTER QUESTIONNAIRE
(Black Bear Bunters; Bunting District 100)
Hunter':s Name: _____________
Address:_______________

Phone :

------------------------

PART I. TO BE COMPLETED BY BOTH SUCCESSFUL AND UNSUCCESSFUL HUNTERS.
1. Number of days :spent hunting black bears in Hunting District 100: ______
2. Primary methodes) of hunting black bears (check 1-2):
Walk closed roads
Bicycle closed roads
Slowly.walk through likely places
Drive Roads
Glass openings from roads
Glass openings while in backcountry
Other (describe)
3. At what time(s) were hunting efforts concentrated?
Early Horning
Early Afternoon
Late Horning
Late Afternoon
No Preference
11. Number of hunters in group:

5. Total number of bears observed by you:
Number of females observed with cubs:
Total number of cubs observed:

6. Number of marked bears observed:

1. Color(s) of ear streamers observed:
8. Number and color of bears observed:
Number black in color:
Number brown in color:

9. Were any legal bears passed because of small size, hide color, etc.?
Yes
No
(If yes, state number.)
Small size
Black hide
Brown hide
Other
(describe)
(over)

87
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10. Did you shoat at any bears? Yes
(If yes, state number
11.

No

~.

Did you wotmP any bears that you know of? Yes

No

12. Type of weapon used in hunting:
Riae
Pistol '
Bow



-

13. Were you on a guided hunt? Yes

14. Did you observe any grizzlies? Yes
please give 'number and drainage.)

15.

No
No

(If yes,

Additional Comments:

PART II. TO BE COMPLETED BY SUCCESSFUL HUNTERS ONLY.

1.

Has the head already been submitted to

2.

Time of day bear killed. _ _ _ AM. PH.. (circle one)

inspection? Ies
Ho
If yes, where or by whom?

a Hr Dept. of FW&P official for

3. Approximate distance bear was killed trom an open road.
_ _ _ yards

miles

4. Was the bear first observed from an open road? Yes _ __
5.

Ho _ __

Check the ~ype(s} of habitat that best describes the site where the bear
was killed:
Grassy opening on slope
Near road
Avalanche Chute
Open Timber
Cutting Unit (Clearcut)
Wet Meadow
Cutting Unit (Select Cut)
Dry Meadow
Other (describe)

APPENDIX II
HOME RANGE POLYGONS OF INDIVIDUAL BLACK BEARS
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Home range of Adult Male No, 102, 1986 and 1987,
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Figure 2.

1986 home range of Adult Male No. 103.
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Figure 3.

1986 home range of Adult Hale No. 104.
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1986 home range of Adult Hale No. 111.
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1987 home range of Adult Male No. 114/135.
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1987 home range for Adult Male No. 132.
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1987 home ranqe of Subadult Male No. 130.
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Home range of Adult Female No. 105, 1986 and 1987.
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1986 home ranqe for Adult Female No. 110.
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Figure 11.

Home range of Adult Female No. 120, 1986 and 1987.
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Figure 12.

1987 Home range of Adult Female No. 133.
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